INTRODUCTION
In 1941 Krehbiel demonstrated that a small dose of oestrogen precipitated implantation in rats in which implantation was delayed due to lactation. This observation led to the hypothesis that a surge of oestrogen, secreted by the ovary just before normal implantation, was, with progesterone, instrumental in causing the uterus to become receptive to an implanting blastocyst (Mayer, 1959 (Mayer, , 1963 Sheles¬ nyak, 1960) . Much experimental work, on ovariectomized, hormone-treated pregnant, pseudopregnant or cycling animals has demonstrated that implantation of ova or the initiation of a decidual cell reaction can be precipitated in progesterone-treated rats or mice by a single injection of oestrogen (Cochrane & Meyer, 1957; Canivenc & Laffargue, 1957;  Bloch, 1958; Smith & Biggers, 1968; Finn, 1965) . However, it has been shown that continuous treatment with low doses of oestrogen in combination with progesterone also brings about uterine sensitivity in the rat, suggesting an alternative pattern of hormone secretion during early pregnancy (DeFeo, 1963;  pregnancy in the mouse. However, they can be estimated indirectly by following the changes in parameters which vary in a specific and quantitative way in response to changes in hormone output. Recently, Finn & Martin (1967) showed that the pattern of cell division in the mouse uterus changes in a characteristic way during the first few days of pregnancy and is controlled by oestrogen and progesterone (Martin & Finn, 1968) . The first part of this paper reports an attempt to obtain information about the hormone secretion during early pregnancy using these parameters.
The second part describes hormone regimes which, from results reported in the first part, were thought likely to mimic the endocrine conditions of early pregnancy. They were tested for their ability to sensitize the uterus to a stimulus such as oil which induces a decidual reaction. It seems a reasonable assumption that the closer the response to that of pseudopregnant animals, the more likely that the schedule reproduces the endocrine conditions of early pregnancy. (Finn & Martin, 1967) .
The aim of the present work was to try to reproduce this pattern of cell division in ovariectomized pregnant mice with exogenous hormones. Since the response to oestrogen is maximal 24 hr. after s.c. injection (Martin & Finn, 1968) Significantly different from group 1: * < 0-05; -f < 0-01 by 'i' test. Table 1 .
Significantly different from group 1: * < 0-05; f < 0-01 by 't' test.
Day 4 (Table 2) Pregnant mice were ovariectomized either on day 1 or day 2. In the former case they were injected with hormones or arachis oil on days 2 and 3, and in the latter on day 3. For comparison a group of intact pregnant mice were killed at the same time. The results show clearly that progesterone must be injected on day 3 in order to obtain the abrupt reversal in the distribution of mitoses characteristic of pregnancy, indicating that secretion of progesterone in the intact animal starts at about this time. However, when only progesterone was given, the number of mitoses in the stroma was considerably below that found in the intact animals. Oestrogen given in addition to progesterone increased the numbers of stromal mitoses and with 10 ng. oestradiol the number did not differ significantly from that in the uteri of the intact animals.
In the animals ovariectomized on day 1, there was a noticeable difference between the groups which received oestrogen on day 2 and those that received none; the latter when given 10 ng. oestradiol and 1 mg. progesterone on day 3 showed a mitotic pattern very similar to that in the intact controls. These results suggest that both progesterone and oestrogen secretion start on day 3 of pregnancy. It should be remembered that in these experiments mating occurred midmorning on day 1 but that in natural light it occurs during the previous night about 10 hr. earlier.
The numbers of mitoses in the glands of animals treated with progesterone were in many cases significantly greater than those in intact animals. However, the numbers were always small and much smaller than those in animals which did not receive progesterone or in intact animals on day 3. In view of this it is considered that the gland counts do not invalidate the main conclusions. (Table 3) Under the lighting conditions of this laboratory, implantation starts on day 5. As discussed previously (Finn & Martin, 1967) (Psychoyos, 1961 (Finn, 1966) . Investigations on the control of mitosis, however, have shown that this pattern of hormone secretion is very unlikely during the sensitization of the uterus to implantation. In the following experiments ovariectomized mice were treated with ovarian hormones on various schedules which were thought to reproduce more closely the endocrine conditions of early pregnancy. Ovariectomized mice were primed with 100 ng. oestradiol for 3 days and then left untreated for 24 hr. During this day of rest vaginal cornification is at its height and it is considered to be equivalent to the day on which mating occurs in intact animals. It is therefore referred to as day 1. In the first experiment the decidual responses of animals which received low doses of oestrogen from day 2 and progesterone from day 3 (groups 1 and 3) were compared with those in animals injected with a single dose of oestrogen on the fourth or fifth day of the treatment with progesterone (groups 3 and 4). The animals were killed 48 hr. after the decidual stimulus. The response was assessed by the increase in the weight of the injected horn. To obtain an estimate of the weight of decidual tissue, the weight of the uninjected horn was subtracted from that of the injected one. Very occasionally oil passed across from the injected horn into the other, thus stimulating a decidual response in both horns. In these cases the weight of decidual tissue was estimated by subtracting the mean weight of the uninjected unresponding horns of the group from the weight of the injected horn. Group 6 is significantly different from group 3 (P < 0-05) and from all other groups (P < 0-01). Group 3 is different from groups 1, 2, 4 and 5 (P < 0-1).
The results of the first experiment are shown in Table 4 . There was barely any response when oil was given on the fourth day, whether oestrogen was given con¬ tinuously or as a single injection (groups 1 and 2). When oil was injected on day 5 decidual responses were obtained. These were greater in animals treated continuously with oestrogen, although the difference was of doubtful significance (0-1 > > 0-05) due to the large variability in these groups. Under the lighting conditions in our laboratory, maximum sensitivity to a decidual stimulus in pseudopregnant mice occurs on the morning of day 5.
There were no responses in animals treated with progesterone alone, confirming the necessity for oestrogen. On the other hand the largest responses in the oestrogentreated groups were considerably smaller than those obtained in the pseudopregnant mice. It is, however, known that the growth of deciduomata is influenced by the hormone levels acting on the tissues after the initiation of the reaction (Yochim & DeFeo, 1962) , so that part of the difference could be attributed to this factor. In subsequent experiments, therefore, the mice were killed 24 hr. after the instillation of oil in order to get a more accurate comparison of the initial development of the decidual tissue.
In the second experiment various schedules of treatment with progesterone and low (7 ng.) and high (20 ng.) Group 10 is significantly different from groups 6 and 8 (P < 0-05) and from groups 7 and 9 (P < 0-01 Miller, Owen & Emmens (1968a, b) using the incorporation of uridine by the uterus as an index of oestrogen activity, similarly concluded that oestrogen is released from the ovary in gradually increasing amounts from the morning of day 2.
Since this conclusion conflicts with the widely held view that uterine sensitivity to implantation is brought about by a discrete surge of oestrogen, it is necessary to examine the evidence for the occurrence of a surge in the light of the present results. Probably the most crucial evidence is the finding that ovariectomy of pregnant rats or mice before the supposed time of the surge prevents implantation, even though progesterone is administered, whereas ovariectomy after that time does not (Canivenc, Laffargue & Mayer, 1956 ). These results would, however, be expected if low levels of oetrogen were being secreted continuously. Ovariectomy early in pregnancy, before sufficient oestrogen had been secreted, would prevent implantation, but if the operation was delayed until nearer the time of implantation then enough oestrogen would have been secreted to sensitize the uterus.
Further evidence in favour of the oestrogen surge hypothesis is the finding that implantation, when delayed due to lactation or ovariectomy and progesterone administration, can be precipitated by a single injection of oestrogen (Krehbiel, 1941 ; Weichert, 1942; Canivenc & Laffargue, 1957) . However, the fact that a short period of oestrogen action will bring about sensitivity does not necessarily mean that such a situation normally occurs, or that it is optimal. In this study it was found that the decidual response to a single injection of oestradiol was not as great as that to multiple small doses.
Another finding which appeared explicable only by a surge was that the uterus is sensitive to implantation (McLaren & Michie, 1956) or to decidual cell transformation (DeFeo, 1963) for a short well-defined period. The results shown in Table 6 , however, demonstrate that a clear-cut period of maximum uterine sensitivity is similarly induced with constant levels of oestrogen and progesterone. Similar results were reported by Yochim & DeFeo (1963) in rats. They concluded that there appears to be no need to postulate a surge of oestrogen.
